terms of change in arterial pressure following vasoactive chemical stimuli. The relationship between vascular reactivity and thyroidal func- tion has been studied because of: (1) the well known effects of this function on tissue metabolism; (2) the systolic hypertension and increased cardiac output which occur in Grave's disease; (3) the demonstration by Blumgart, Freedberg and Kurland1 that hypothyroidism induced by radioactive iodine lessens the work of the heart and presumably the force of its beat; (4) the demonstration by Sawyer and Brown'2 that in hypothyroidism the cardioaccelerator response of the heart to adrenaline is diminished; (5) the fact that many of the signs and symptoms of thyrotoxicosis have been explained on the basis of sensitization of sym- pathetic nerve endings to adrenergic drugs; (6) the fact that in myxedema, reactivity of the whole organism sinks to a low ebb and it is a reasonable presumption that reactivity of the heart and blood vessels is concurrently impaired .
To this end, vascular reactivity has been evaluated in dogs before and after establishment of hypothyroidism (thyroidectomy, radio- active iodine or propylthiouracil) and then again after feeding thyroid powder. The use of the dog as an experimental animal may be un- fortunate ill that this species seems to be less dependent on thyroidal activity than most labo- fig. 3 ).
DIscussION
The athyroid state in dogs is associated with consistent and striking diminution of vascular responsiveness to adrenaline and noradrenaline. When animals were restored to normal appearance and behavior with large doses of desiccated thyroid, reactivity to noradrenaline remained unchanged. Adrenaline responses, however, became inverted. This seemingly anomalous effect of replacement therapy in athyroid dogs is in accord with a recent report of Riggs, Stanbury and Carr4 who found that feeding large amounts of desiccated thyroid to normal dogs decreased vasopressor activity of adrenaline.
It is puzzling why the administration of large amounts of thyroid powder failed to restore vascular reactivity to normal. Enough time would appear to have elapsod for the thyroid to exert its full effect. It seems as if the long athyroid period may have caused changes in the heart and blood vessels which were irreversible. Alternatively, there is the possibility that destruction of the thyroid causes the loss of functions not alone replaced by oral thyroid powder. The latter possibility is the more appealing one to us.
The hypotensive action of tetraethylammonium chloride was found to be slightly increased in animals treated with 1111 or propylthiouracil but w-as unchanged by surgical thyroidectomy.
There were no other significant differences in reactivity patterns between the three groups and the reasons for this slight discrepancy are not now apparent. Replacement therapy with desiccated thyroid in 1111 treated dogs failed to restore responses to tetraethylammonium chloride to normal.
As concerns tetraethylammonium chloride, the more interesting problem is not the slight increase in depressor responses caused by athyroidism, but rather the fact that, at a time when responses to other drugs are severely depressed, tetraethylammonium chloride exerts full or increased activity. Evidently, transmission of autonomic impulses is independent of thyroidal function, while the response of the peripheral vessels and heart show such dependence. In normal animals, tetraethylammonium chloride causes marked augmentation of the response to many vasoactive drugs.5' 6 Athyroid dogs exhibit the same phenomenon but to a somewhat increased degree, suggesting that their sluggish reactivity may depend in part at least on increased autonomic inhibition. This must be a minor factor, however, for tetraethylammonium chloride blockade does not usually increase the absolute responses of athyroid dogs to values found in control periods.
Responsiveness to renin and angiotonin was markedly decreased with the appearance of the athyroid state. Reactivity to histamine was generally reduced in all three groups of athyroid dogs but not as consistently or as impressively as adrenaline, noradrenaline and angiotonin. Again, replacement therapy with desiccated thyroid failed to restore responses to euthyroid values.
We had not been aware that myxedema was so difficult to produce in dogs. While there were some changes, such as loss and coarsening of the hair and apathy, only 1 of 11 animals showed the full syndrome. All dogs were tested for J131 uptake and none found, so it does not appear that residual thyroid tissue was responsible. This disposes of the opinion that abundant accessory thyroid tissue accounts for the infrequent appearance of myxedema in the dog after surgical thyroidectomy. These experiments confirm that, unlike man and most animals, the dog is not dependent to a great degree on thyroid hormone and that thyrotoxicosis is produced with great difficulty in the dog by feeding large doses of thyroid powder. 7-' It is important that these facts be emphasized, for reports often appear concerning animal ex- The full-blown syndrome of myxedema appeared in only one of eight, animals treated with J131 and in none of the surgically thyroidectomized group. All showed marked apathy and listlessness, lost hair over the legs and abdomen and moderate weight gain occurred in six of eight dogs receiving J131. Thyroidectomized dogs did not gain weight, one having moderate weight loss, but otherwise resembled J131 treated animals. Three dogs treated with J'31, the one myxedematous animal included, were fed desiccated thyroid. The appearance and behavior of all became entirely normal within three to four weeks. Vascular reactivity was not similarly modified, however. Adrenaline responses were further decreased in all, becoming entirely depressor. Reactivity to noradrenaline, histamine and tetraethylammonium chloride was largely unchanged, there being no definite tendency toward a return to euthyroid reactivity patterns with replacement therapy. Thyroid replacement therapy did not elicit hyperthyroidism. CONCLUSIONS Vascular responsiveness to a variety of pressor and depressor drugs in dogs is, in some degree, dependent on activity of the thyroid gland. Failure of this glandular function leads to depression of vascular reactivity to several vasoactive drugs, but not to tetraethylammonium chloride, the effect of which is even enhanced. The conductance of vasomotor impulses by sympathetic ganglions seems largely independent of thyroidal function. Responses to vasoactive drugs are not restored by feeding desiccated thyroid.
Minor degree of clinical hypothyroidism can be produced readily in dogs but myxedema is infrequent. The dog is unusual in that it is relatively insensitive to both excess and deficit of thyroidal hormone.
A possible mechanism explaining the beneficial effects of suppression of thyroidal activity in man is that, as in dogs, vascular reactivity is sharply reduced and the vascular tree no longer over-reacts to the normal impacts of life.
